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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicants: Hiroyuki Bceda Atty. Docket No. 075834.00064 

Serial No.: 09/821,636 Group Art Unit: 2811 

Filed: March 29, 2001 Examiner: ThienTran 

Invention: "THIN FILM TRANSISTOR APPARATUS" 

PRELIMINARY AMENDMENT 
ACCOMPANYING REQUEST FOR CONTINUED EXAMINATION flR.CE) 

Mail Stop RCE 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
SIR: 

In response to the Office Action dated March 19, 2003, please amend the application 
as follows: 

PETITION FOR EXTENSION OF TIME 

Applicant hereby petitions for a three month extension of time to respond to the 
outstanding Office Action under 37 C.F.R. § 1.136(a). The time to respond is thus extended 
to September 19, 2003. Applicant has included a check in the amount of $930.00 as payment 
of the required fee set forth in 37 C.F.R. § 1.17(a). 
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IN THE CLAIMS : 

1. (Currently Amended) A display apparatus comprising: 

a plurality of thin film transistors, each of said thin film transistor comprising a 
semiconductor thin film constituting a channel and having a threshold voltage, and a first gate 
electrode on one side of said semiconductor thin film and a second gate electrode on an 
opposite side of said semiconductor thin film, 

and further comprising a means for adjusting the threshold voltage by applying a first 
threshold adjustment voltage to the second gate electrode when the first gate electrode 
receives a first control voltage and applying a second threshold adjustment voltage to the 
second gate electrode when the first electrode receives a second control voltage and wherein 
the voltage applied to the first gate electrode is different from the threshold adjustment 
voltage applied to the second gate electrode each during voltage application . 

2. (Previously Amended) The semiconductor apparatus according to claim 1, 
wherein said semiconductor thin film constituting said channel is comprised of 
polycrystalline silicon which does not contain an impurity, and has a thickness of 100 nm or 
less. 

3. (Original) The semiconductor apparatus according to claim 1, wherein said 
semiconductor thin film constituting said channel is comprised of polycrystalline silicon 
which contains an impurity effectively affecting the formation of a depletion layer, and has a 
thickness two times or less the maximum of the thickness of said depletion layer. 

4. (Previously Canceled). 

5. (Previously Canceled). 
Please add the following new claims: 

6. (Currently Amended) A liquid crystal display comprising a pair of substrates 
disposed having a predetermined gap, and a liquid crystal kept in said gap, 



2 



one of said substrates containing thereon a display portion in which a pixel electrode 
and a thin film transistor for driving said pixel electrode are integrated, and a peripheral 
circuit portion in which thin film transistors are integrated, 

the other of said substrates containing thereon an opposite electrode which faces said 
pixel electrode, 

each of said thin film transistors comprising a channel which has a predetermined 
threshold voltage and on-off operates depending on a gate voltage applied through a wiring, 
at least a part of said thin film transistors comprising a semiconductor thin film constituting 
said channel, and a first gate electrode and a second gate electrode, which are disposed on a 
surface and the other surface of said semiconductor thin film sandwiching an insulating film, 

wherein said first gate electrode and said second gate electrode receive a first gate 
voltage and a second gate voltage, respectively, through wirings which are separately 
provided, 

wherein said first gate electrode, on-off controls said channel depending on said first 
gate voltage, and wherein said second gate electrode actively controls said threshold voltage 
depending on said second gate voltage to adjust the on-off operation of said thin film 
transistors and wherein the voltage applied to the first gate electrode is different from the 
voltage applied to the second gate electrode during voltage application . 

7. (Original) The liquid crystal display according to claim 6, wherein said 
semiconductor thin film constituting said channel is comprised of polycrystalline silicon 
which does not contain an impurity effectively affecting the formation of a depletion layer, 
end has a thickness of 100 nm or less. 

8. (Original) The liquid crystal display according to claim 7, wherein, in all of 
the thin film transistors contained in said display portion and said circuit portion, said 
semiconductor thin film constituting said channel does not contain an impurity effectively 
affecting the formation of a depletion layer. 

9. (Original) The liquid crystal display according to claim.6, wherein said 
semiconductor thin film constituting said channel is comprised of polycrystalline silicon 
which contains an impurity effectively affecting the. formation of a depletion layer, and has a 
thickness two times or less the maximum of the thickness of said depletion layer. 




10. (Original) The liquid crystal display according to claim 9, wherein, in all of. 
the thin film transistors contained in said display portion and said circuit portion, said 
semiconductor thin film constituting said channel contains impurity of the same conductive 
type effectively affecting the formation of a depletion layer. 

11. (Original) The liquid crystal display according to claim 6, wherein said 
second gate electrode actively controls said threshold voltage depending on said second gate 
voltage applied at least when said thin film transistors off operate, to thereby decrease a 
current flowing through said, channel when said thin film transistors off-operate, as compared 
to a current flowing through said channel when said second gate voltage is not applied. 

12. (Original) The liquid crystal display according to claim 6, wherein said 
second gate electrode actively controls said threshold voltage depending on said second gate 
voltage applied at least when said thin film transistors on operate, to thereby increase a 
current flowing through said channel when said thin film transistors on-operate, as compared 
to a current flowing through said channel when said second gate voltage is not applied. 

13. (Original) An electroluminescence display comprising a substrate having 
thereon a display portion in which an electroluminescence device and a thin film transistor 
for driving said electroluminescence device are integrated, and a peripheral circuit portion in 
which thin film transistors are integrated, 

each of said thin film transistors comprising a channel which has a predetermined 
threshold voltage and on-off operates depending on a gate voltage applied through a wiring, 
at least a part of said thin film transistors comprising a semiconductor thin film constituting 
said channel, and a first gate electrode and a second gate electrode, which are disposed on a 
surface and a back surface of said semiconductor thin film through an insulating film, 

wherein said first gate electrode and said second gate electrode receive a first gate 
voltage and a second gate voltage, respectively, through wirings which are separately 
provided, 

wherein said first gate electrode on-off controls said channel depending on said first 
gate voltage, and 
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wherein said second gate electrode actively controls said threshold voltage depending 
on said second gate voltage to adjust the on-off operation of said thin film transistors and 
wherein the voltage applied to the first gate electrode is different from the voltage applied to 
the second gate electrode during voltage application . 

14. (Original) The electroluminescence display according to claim 13, wherein 
said semiconductor thin film constituting said channel is comprised of polycrystalline silicon 
which does not contain an impurity effectively affecting the formation of a depletion layer, 
and has a thickness of 100 nm or less. 



15. (Original) The electroluminescence display according to claim 14, wherein, in 
all of the thin film transistors contained in said display portion and said circuit portion, said 
semiconductor thin film constituting said channel does not contain an impurity effectively 
affecting the formation of a depletion layer. 

16. (Original) The electroluminescence display, according to claim 13, wherein 
said semiconductor thin film constituting said channel is comprised of polycrystalline silicon 
which contains an impurity effectively affecting the formation of a depletion layer, and has a 
thickness two times or less the maximum of the thickness of said depletion layer. 

17. (Original) The electroluminescence display according to claim 16, wherein, in 
all of the thin film transistors contained in said display portion and said circuit portion, said 
semiconductor thin film constituting said channel contains impurity of the same conductive 
type effectively affecting the formation of a depletion, layer. 

18. (Original) The electroluminescence display according to claim 13, wherein 
said second gate electrode actively controls said threshold voltage depending on said second 
gate voltage applied at least when said thin film transistors off-operate, to thereby decrease a 
current flowing through said channel when said thin film transistors off operate, as compared 
to a current flowing through said channel when said second gate voltage is not applied. 
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19. (Original) The electroluminescence display according to claim 13, wherein 
said second gate electrode actively controls said threshold voltage depending on said second 
gate voltage applied at least when said thin film transistors on-operate, to thereby increase a 
current flowing through said channel when said thin film transistors on-operate, as compared 
to a current flowing through said channel when said second gate voltage is not applied. 

Please add the following new claim: 

20. (Newly Added) A display apparatus comprising: 

a plurality of thin film transistors, each of said thin film transistor comprising a 
semiconductor thin film constituting a channel and having a threshold voltage, and a first gate 
electrode above sa id semiconductor thin film and a second gate electrode below said 
semiconductor thin film. 

and further comprising a means for adjusting the threshold voltage by applying a first 
t hreshold adjustment voltage to the second gate electrode when the first gate electrode 
re ceives a first control voltage and applying a second threshold adjustment voltage to the 
second gate electrod e when the first electrode receives a second control voltage and wherein 
the voltage applied to the first g ate electrode is different from the threshold adjustment 
voltage applied to th e second gate electrode during voltage application . 
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REMARKS 

Applicant has herein modified the claims to more specifically define the invention. 
Applicant submits that the prior art provides no teaching or suggestion whatsoever regarding 
the claimed distinct voltages applied to the first and second gate electrodes. 

fully submitt^d^ 

Date: September 19, 2003 




Lobert J. uep 
HOLLAND 
131 South Dehorn, 30 m Floor 
Chicago, DHnois 60603 
Tel: (312)422-9050 
Attorney for Applicant 
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